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(54) Method of transparently transporting sonet STS-3C frame information across a network 



(57) A telecommunications environment (10) in- 
cludes a first network (12) that uses a first protocol to 
transport a first frame structure (1 4). The telecommuni- 
cations environment (10) includes a second network 
(16) that uses a second protocol to transport a second 
frame structure (18). The first frame structure (14) in- 
cludes a header portion (22) and a payload portion (24) 
that is transported across the first network (12). For 



transport through the second network (16), the header 
portion (22) and the payload portion (24) are placed in 
a payload portion (26) of the second frame structure 
(1 8). The first frame structure (14) is reconstituted with 
the overhead portion (22) and the payload portion (24) 
extracted from second frame structure (18) at a desti-. 
nation node (17) of the second network (16) for transfer 
to a third network (20) having the first protocol. 
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Description . 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention is related in general to 5 
telecommunications signal processing and transport 
and more particularly to a method of transparently trans- 
porting frame information across a network. 

BACKGROUND OF THE INVENTION . 10 

[0002] Transparent transport is a technique of archi- ; - 
tecting networks so that network elements in different ■ . 
networks appear to be connected by a dedicated link 
operating under a same network protocol. The action of is 
sending network traffic from one network element, to a 
second network-element at a geographically remote site ■ 
through at least one other network which may be oper- . - • 
ating under a different protocol is known as tunneling. ^ 
Tunneling enables transparent transport/ Tunneling has ■,. 20 
been conventionally accomplished by encapsulating all 
frame elements of the first sending network's -protocol 
(such as framing, header, redundancy check, and pay- . 
load) into the payload area of the second transport net- 
work. Whenlgoing from the second transport network-to . 25 
a third destination network, which has the same' network 
protocol as the first sending network or which can be a > 
return to anywhere in the first sending network, the un- 
encapsulated protocol reaching the third "destination 
network appears to be transported - transparently, so- 
through the second transport network. 
[0003] One problem with transparent transport- is that 
tunneling often results in under utilization of the second 
transport network. This under-utilization occurs as;a re- 
sult of the protocol of the second transport network not 35 
having a large enough payload to hold an entire frame 
from the first sending network. Thus, a minimum of two 
frames in the second transport network is required to 
transport every frame of the first sending network.. 
[0004] A conventional approach to achieve a 1 :1 map- ' 40 
ping as opposed to the 1:2 mapping discussed above 
includes inserting the line and section overhead portions 
of the.first sending network's frame into unused protect- . 
ed areas of the line and section overhead portions of the 
second transport network's frame. The path overhead 45 
portion of the first sending network's frame is.inserted . 
for the path overhead portion of the second transport 
network's frame. . ' 

[0005] Several problems arise with this approach. Bit . 
errors that affect the line and section overhead portions so 
for the second transport network will not be transparent 
to the nodes of the first sending network and the third . 
destination network. Attempts to address this problem 
include keeping track of bit errors in the second trans- 
port network by carrying forward a bit interleaved parity. 55 
This parity calculation is performed at each node of the 
second transport network and the number of bit errors 
detected across the second transport network are intro- 



duced into the un-encapsulated frame. However, since 
the overhead from the first sending network and the sec- 
ond transport network occupy the samesp,ace such that 
the two networks are not disjoint, the bit interleaved par- 
ity calculation includes the protected areas and there is 
no way of determining if the bit errors occurred in the 
protected areas or the non-protected areas of the head- 
er portion of the second transport network's frame. 
Thus, there is the possibility that too many errors are 
attributed to the protected areas. 
[0006] Other problems include the introduction of de- 
lay due to extraction and insertion of overhead into the 
frame structure of the second transport network. Fur- 
ther, current implementations are not effective for signal . 
rates less than an.STS-48 rate. This is because there 
are only 36 bytes of unused overhead space for these 
lower signal rates when a minimum of 39 bytes are, 
needed for implementation. Therefore, it is desirable.to 
implement a transparent transport technique that over- 
- comes previous tunneling approaches. 

SUMMARY OF.THE INVENTION ..• rf 

- [0007] From the foregoing, it may be appreciated by 
those skilled in the art that a need has arisen for a tech- 
nique to transparently transport frame information 
. across an intermediate network. In accordance with the 
present invention, a method of transparently transport- 
ing frame information across a network is provided that 
substantially eliminatesor greatly reduces disadvantag- 
es and problems associated, witfvconventional frame 
transport techniques. - ;; 

[0008] According to an embodiment of the.present in- 
vention, there is -provided a method of transparently 
transporting frame information across a network that in- 
cludes placing payload information from a first frame in- 
to payload locations of a second frame. The first frame 
is. associated with a first network having a first protocol. 
The second frame is associated with a second network 
having a second protocol. Overhead information from 
the first frame is placed into payload locations of a pay-, 
load for the second frame. 

[0009] The present invention provides various techni- 
cal advantages over conventional frame transport tech- 
niques. For- example, one technical advantage is to 
place frame information of a first frame structure into a 
second frame structure. Another technical advantage, is 
to recover the frame information in the first frame struc- 
ture after being transported in the second frame struc- 
. ture. Yet another technical advantage is to map over- 
head information of the first frame structure into payload 
locations of. the second frame structure. Other technical 
advantages may be readily ascertainable by those 
skilled in the art from the following figures, description, 
and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] . For a more complete ^understanding of the 
present invention -and the > advantages thereof, refer- 
ence is now made to the following description taken in 
conjunction with the.^accompanying drawings, wherein 
like reference numbers represent like parts, in which: 

FIGURE 1 illustrates a simplified block diagram of 
a multi-network telecommunications environment; 
FIGURE 2 illustrates a mapping of frame informa- 
tion from a first frame structure to a second frame . 
structure: : : 

DETAILED DESCRIPTION OF THE INVENTION =■ . 

[0011] FIGURE 1 is a simplified block diagram of a 
multi-network telecommunications environment TO. Te\- 
ecommunicaliohs environment 10 includes a first net-, 
work 1 2 that uses a first protocol to transport a first frame • 
structure 14. Telecommunications environment 1 0 in- 
cludes a second network 1 6 that uses a second protocol 
to transport a second frame structure 1 8. Telecommu- 
nications environment 10 includes a. third network 20" 
that uses the first protocol to transport the* first frame 
structure 14. Third network 20 may be a separatenet- 
work with the same characteristics as first network 12 
or may be a remote site within first network 12. v 
[001 2] First frame structure 1 4 includes a header par- ■ 
tion 22 and a payload portion 24 that is* transported . 
across first network 12. For transport through second 
network 16, header portion 22 and payload portion 24 
are placed in a payload portion -26 of second-frame 
structure 18. Second frame structure 18 includes its own 
header portion 28. For transfer to-third network'20, first 
frame structure 14; is reconstituted- by. second network 

16 with overhead portion 22 and' payload portion 24 ex- 
tracted from second frame structure 1 ; 8. Thus; third net- 
work 20 can transport first frame structured 4 as though 
the information had not been transferred through sec- 
ond network -16.- 

[0013] First network,12 provides first frame structure 
1 4 from one of a plurality of nodes 1 3 to one of a plurality 
of nodes 1 7 within second network 16. Node 1 7 extracts 
payload 24 from first frame structure 14 and places pay- 
load 24 into payload 26 of second frame structure 18. 
Node 1 7 extracts overhead 22 from first frame structure 
14 and places overhead 22 into payload 26 of second 
frame structure 1 8. Node 17 extracts overhead 22 on a 
pointer follower side of a pointer processor and passes 
overhead 22 to a pointer generator side of the pointer 
processor where it is inserted into available columns of 
payload 26. Second frame structure AQ is transported 
through second network 16 and is received at one of a 
plurality of nodes 21 in third network 20. Another node 

1 7 reconstitutes first frame structure 1 4 from payload 26 
of second frame structure 18 prior to transfer to third 
network 20. 



[0014] FIGURE 2 shows an example of encapsulating 
information in first frame structure 14 from first network 
12 into second frame structure 1 8 of second network 16. 
First frame structure 14 is shown as a STS-3 telecom- 
5 munications signal that carries three STS-1 telecommu- 
nications signals. The three STS-1 telecommunications 
signals are byte interleaved to form, the STS-3 telecom- 
munications signal. Payload information for first frame 
structure 1 4 is mapped into payload locations of second 
10 frame structure 18. 

[0015] First frame structure 14 includes line overhead 
. . 30, section overhead 32, and path overhead 34. Path 
overhead 34 of first frame structure 14, which may be 
: u concatenated or un-eoncatenated, is placed in concate- 
*5 nated form. into path' overhead locations 36 of second 
frame structure 1 8. Line overhead 30 and section over- 
■ head 32 are spread out within other payload locations 
' of second frame structure 1 8. Specifically, line overhead 
■30 and section overhead 32 are placed into remaining 
- 20.7 -spaceof path overhead 36 and into a first fixed stuff byte 
column 38 and a second fixed stuff byte column 40 of 
second frame structure 18. These. fixed stuff byte col- 
umns are typically located at columns 30 and 59 of each 
STS-1 telecommunications signal. 
-25 [0016] Not al I overhead bytes within header 22 of first 
■* frame structure -14 need to mapped into second frame- 
structure 18r Overhead bytes within line overhead 30 
r and section overhead 32 that are redundant or unused 
• between each of the STS-1 telecommunications signals 
; 30 r may be discarded*: Examples of redundant and unused 
bytes include the B1 , E1 , and F1 bytes. Also, overhead 
. bytes may be the same between first network 12 and 
second network 16. Identical overhead bytes between 
networks need not be mapped as they can be readily 
35 recovered without any loss of data. Examples of identi- 
o ■ cal bytes include the A2 and H2 bytes. By not having to* 
map redundant or identical overhead bytes, a different 
mapping maybe performed than that shown in FIGURE 
• 2. The mapping of FIGURE 2 maintains location integrity 
40 for header 22 of first frame structure 14 within second 
frame structure 18. A more compact mapping may be 
achieved by using adjacent unused byte locations 42. 
(Wore processing is required with this more compact 
mapping as compared to less processing for the header 
45 location integrity mapping shown. Alternatively, addi- 
tional payload locations may be used for header map- 
ping, reducing the capacity for information transport. 
Such an alternative may be possible if a full capacity of 
payload 24 is not needed to carry the information for first 
so network 12. 

[0017] By placing overhead bytes of first frame struc- 
ture 14 into payload 26 of second frame structure! 8, 
first network 12 and second network 1 6 are disjoint and 
thus there is no need to perform bit interleaved parity 
55 calculations. The mapping implementation becomes 
more simplified compared to the conventional mapping 
technique utilizing unused overhead space. By taking 
advantage of the larger unused payload area as op- 
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posed to the smaller unused overhead area, the map- 
ping can be scaleable to the lower rate STS-3 telecom- 
munication signal level compared to the STS-48 level of 
conventional techniques. Information transport may 
now be achieved across differing types of networks 
through network unique line and section terminating net- 
work elements. Moreover, a conventional approach for 
transparent transport using a slip buffer is avoided. A 
slip buffer resulted in disassociation between transport 
overhead and its payload data, causing a loss of this 
relationship during slip buffering. 
[0018] Thus, it is apparent that there has been provid- 
ed, in accordance with the present invention, a method 
of transparently transporting information across a net- 
work, that satisfies the advantages set forth above, Al- 
though the present invention has been described in de- 
tail, it should be understood that various changes, sub- 
stitutions, and alterations may be readily ascertainable 
by those skilled in the art and may be made without de- 
parting from the spirit and scope of the present invention 
as defined by the following claims. 



Claims 

1 . A method of transparently transporting frame infor- 
mation across a network,- comprising: 

placing payload information from a first frame 
into payload' locations of a second frame, the 
first frame associated with a first network hav- 
ing a first protocol, the second frame associat- 
ed with a second network having a second pro- 
tocol; 

placing overhead information from the first 
frame into payload locations of a payload for 
the second frame. 

2. The method of Claim 1 , wherein the payload infor- 
mation of the first frame is mapped exactly into cor- 
responding payload locations of the second frame. 

3. The method of Claim 1 , wherein the overhead infor- 
mation of the first frame is placed into fixed stuff lo- 
cations of the payload of the second frame. 

4. The method of Claim 1, wherein overhead bytes 
that are identical between the first network and the 
second network are not placed into the second 
frame. 



7. The method .of Claim .1 , further comprising: 

sending the second frame across the second 
network. . r : , , . 

5 

8. The method of Claim 7, further comprising: 

receiving the second frame at a departure node 
of the second network; 
10 . extracting payload information for the second 

frame from the second frame; , 
extracting overhead information for the first 
frame; 

reconstructing the first frameJn the departure 
15 node from the extracted payload and overhead 

information... 

9. The method of Claim 8, further comprising: 

20 \ transferring the first frame, to a third network, 

the third network having the first protocol 

10. The method of Claim 9, wherein the third network . 
is a remote location of the first network. 

25 . ' ' * 

11. A network for transparently transporting frame in- 
formation^ comprising: 

a node .operable to receive frame information 
30 in a first frame structure, the first frame struc- . 

ture including a header portion and a payload 
portion , the node operable to place the payload 
portion of the first frame structure into a payload 
portion of a second frame structure, the node 
55 operable to place the header portion of the first 

frame structure into the payload portion of the 
second frame structure. 

12. The network of Claim 11 , wherein the node is oper- 
40 able to place the header portion of the first frame. 

structure in fixed stuff bit locations of the payload of 
the second frame structure. 

13. The network of Claim 11 , wherein the node is pper- 
45 able to concatenate path overhead bytes of the pay- 
load portion of the first frame structure for place- ' 
ment into path overhead locations of the payload of 
the second frame structure. 



50 1 4. The network of Claim 1 1 , wherein the node is oper- 
able to discard redundant overhead bytes of the 
header portion of the first frame structure.. 

15. The network of Claim 1 1 , wherein the node is oper- 
as able to place an entire header and payload portions 
of the first frame structure into the payload portion 
of the second frame structure. 



30 



35 



5. The method of Claim 1 , wherein redundant over- 
head bytes are discarded. 

6. The method of Claim 1 , wherein path overhead lo- 
cations of the second frame include overhead infor- 

' mation of the first frame. 
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16. A melhod of transparently transporting frame infor- 
mation across a network, comprising: 

receiving a first STS-3 telecommunications sig- 
na carrymq three STS-1 telecommunications 5 
signals :nc three STS-1 telecommunications 
signals each including header and payload in- 
forn^fon byte interleaved into a- first frame 
strjctjfc tor the first STS-3 telecommunica- 
tions &^n^i-*the first frame structure having a 10 
hc.iai.-r ?o.':on witn byte interleaved header i n- 
fom.t^c:'- o» the three STS-1 telecommunica- 
tion^ i-fj'.i:i me first frame structure having a 
pM/i.^1 1 Lvv:>or **i:n byte interleaved header in- 
to r-Tv,:v r ihrco S!S*1 telecomrnunica-' is 
uom -^w tru? pay*o*id portion of the 5 first 1 
fra-n* v inciu^riq f:«ed stuff byte loca- 
tions r-v i ,iy»OHrj Von or, of the first frame 
strjc: -xK,',jtfvj p**ir> j^verhcad locations; 
plrtLi'^ r - v*«yto^o pofWn- of the first frame 20 
strjcij't: prtytg^u k J *tAt ons of a' 'second 
frame sv^-^c fc» * ^cood STS-3 telecom- 
munc.t!^^ the p- it n overhead ioca- **'■ • 
tions 3* t^c p-»yki.t<j port*6i of the first frame 
struct j' c pi,tcoo mio path overhead Ioca- 25 
tions o* :'"u? »<>con3 'r^rnc' structure; ■ '" ' * 
placing tn.-r r>e-*ck?f potior of -the first frame 
struct. nr irt^-. r ^»yto^ri trr^itors of the second 
frame st'^wc noAd^* portion of the first 
frame sructJrc bcVng pieced into fixed stuff 30 
bytes of :he sec or df-amc "structure. 4 : ' 

17. The method of yia'im 16 wherein path overhead lo- 
cations of the second frame 'structure includes path 
overhead for the second STS-3 telecomrnunica- 35 
tions signal, path ovemead tbHhe first STS-3 tele- 
communications signal and overhead bytes' from 

the header portion ot the first frame structure. 

18. The method of CUrm 1 6. f unncr comprising: ■ : " 

discarding ovenead bytes of the header por- 
tion of the first frame structure that are redun- 
dant between tnc three STS-1 telecomrnunica- ' 
tions" signals and that are identical with' over- 45 
head bytes for the second STS-3 telecommu- 
nications signal * . 

1 9. The method of Claim 1 G. wherein the fixed stuff byte 
locations are in columns 30 and 59 of the second so- 
frame structure. * 

20. The method of Claim 16. further comprising: 

concatenating path overhead for the three 55 
STS-1 telecommunications signals into a single 
path overhead representing all three STS-1 tel- 
ecommunications signals. 
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